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During the epidemic occurrenss of the so-ealled papillomsiosis of chsmois
durirg the winter of 1562-53 in Austrie, experimentsl investigations were
carrfed out by Orausbrubsr (9} whish established the ddentity of this sgent s
eontagious pustuler dermetitis of shesp and gosts., Within the scops of thie
work, it was of intovest ¢o exsmins under ths electiron micrceoope the virus of
the so-~cslled peplllometosis of chamois and to compars ite morphology with
thet of the already identified infectious agent of contagious pustuler demmatitis
of sheep and gosts. .

Electron microscopie investigations of this sgent in sheep send gosts and
Rothyma contagiosus wirus {E.C.V.) isclsted from humans have slresdy been
serriad out (1, 18, 19, 3)s The E.C.V. iz irn-luded in the Pex group (L, 3).

It con he essily differentiated from the Vescinda virus eleciren-microscopicelly
(1, 13, 3)o According to the literature, great similarities exist betwsen the
virus of stamadis pepulosa bovis (2i;, 19, 3) and the virus of Milker!s ncdule

(28, 20, 28, A, 5) vhen they are exsmined slectron-microscopisally with
| regerds to shape, size, structars; and aciel ratios.

, MATERTALS AND METHODS
Epiiermal scales and papillomatotic lesions from expiréddsnd isolat-1

chamois, which bad been sent to the National Institute for Contagicus Animal
Diesase Control in Modl..g bein Wein (Director: Dr. F. Kress), were used ss
materisl for electron microscopic studies. In addition, fresh spscimens were
oxamined under the electron microscope after the transfer of infectious msterial
through experimental smimals (chamols, sheep, snd goats). Prom the old epi-
dormsl scales and pepiliomatotic lesions, & cusponsioh wss prepered, which wes

. studisd for B.C.V, after high and low-gpped centrifugation. From the arti-

fically infected snimals, tho small, lentil-eized grey-white nodules wers
removod with & scspel on the fourth day of illmess and were ground on & glass
slide. Formerly, 4t had been found that it was sdventeyetua to immerse the




the glass slide in & wsier bath for five minutes in order 4o wash awey any
wster-golutle materials (colloids snd blood constiludnts) until the slide da
witer~clasr. Following shadowing with platimwm-iridivm, the slides ware

i.¥ed in a 1-2 ¥ buffered oemium “stroxide solution for 10 minutes. Ths
secondary negative steining wes carri.® ~it 5 ¢ satursted esolution of wrunyl
acetate with & pH of k.2, In sddition, several speidmenscwere shadowed with
gold-palladium in chidrofcrm in & Sieman’s steaming apparstus. As carrier

£4lms, 0.5 % mowital in chloroform and 0.5 § formvar in 1,2-dichlaroethsns
{purest avsiladle) were employed, The photegraphs were meds with en Eimscoze T
dn Govaert-Solentis 23D50 plates.

RESJLTS

The elsctron microgeppic i,dentificntim of & virus using old diseased
ssmples from the skins of infseted chamois is not possible with our centrifuge -
technique. The shadowing prepared with the latest modifications was sor "
sbundant on the ncn-epecific meterial, in spite of wishing, thet it could
scarcely be seen through. Morsover, the quantity of virus in thas old samples
_@ppasred to be too small to bo detected under the electron microscops. Sub-
sequently, additional investigations on this material were given up snd virus

identification wan carrisé out only on materials from freshly infected experiw

mental snimsls (chamcis, sheep, snd gosts), In the papulo-vesiculosua atage,
it wae possible to observe a virus which corresponded morphologically {sisze,
shape, ultra-structure, and sxisl ratio) with the E.C. virus of sheep and

gosts. The fourth dsy of illness postinfection was found to be the most

" fsversble for detection of the virus. In the crusty lesions which appsared by
the sixth dsy postinfection, virug could no ionger be detscisd by the indirect
spot test of Peters (2)) since the abundant nonspecific material hindered
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dstoction. After tvhe ir-roductien of a centrifugetion programm, it wes
possible, however, to cenésntrate the virus in the sceby materisl snd te
prepare somewhat purs preparations. After 1. days, old crusty lesions, as
_well ss popillomatotic issions can ravely bs used for virus detection bty
‘meana of the electron microscopes In this case, ons must feansfor the infect-
‘dous material to suitable experiients) animals cr grow the virus in s suitsble
tigeus cuiture. After the us of either of these procedires, the olectron
microscopic detection of viruses can be carried oul without difficulty.

In on> case, we were succesaful in detecting the E.C. virus with the
- indirect spit method for papulo-vesiculosum lssicne on the upper lip of a
' young chamoiz, The oldest of thwse lesiocns was estimsted 1o be sbout four -
 days old.

The sikin lesicns during the early stages had extremely high virus contents
in wild animele 8s well 8s in msterisls obtained from experimentel snimsls. The
viruses ley imbedded for ths most pert in reticular mstsriel crginsting from
_ the degenerstion of ¢ells. They &re arranged in singies, pairs, groupe, chains,
snd in plaques in great mmbers (Figures 1, 2, 3, 5, and 6). By means of uranyl
scetate negative staining, it :is quite casy to differentiate the viruses from
the nonspecific material of the seme sise rangs. 'l'hn greatest part of them had
" the shepe of anrotatiomal e13ipeoid (9, 10) whose periphery is distinctly

sonpressed (Figures 1 and 2). At higher electron microscope magnifications, &
distinct envelops (Pig. 2) can be seen. On the surfsco, » strintod ps tern is
erranged, which, in many cesee, sssumes & cross and transverse pastiern (figures
2 snd §). Tris pattern, which is mainly on the surfsos of the virus, is csused
by parsllel-arranged filmmsntous copressicns which rung in s disgmnal direction
on the viruve. *hess cross and transverss markings are probably projections of
Ahe reverse side through 30 the front side. In seversl preparstions, isclated

round virve forms (Pigure k) were observed in which osoe it wes diffieult o




wlie

- differontiate the filsments. In the photogrsphs with hisher resolutien,

mesosurements were made of the distance betwesn the parailel t1laments which

emounted to 116 } to 125 R, The width of the filawents was mes~red o be

60 £, Within o single filement, an axisl structure of sbout 20 X was obesrved.

In the ? .cerior of the virus, one cun cbsarve thickenmed area which exhidit an -
sverage sise of os. 90 mp by & m and lay partly in the center end perily

| subpolar (Fig. 3). As to the guestion of this inhmal’ body bdeing zwlogous

%o that of the Vaccimia virus, one can only speculste st this time, When 100

viruses were messured, ths following velues wors obtained: the long axis varies

between 200 mu and 325 mp with s mesn of 259,75 mp; the short uxis frem 150 L

to 185 ap with a mesn of 15L.62 mn. The axial ratics lay betwean 1,285 end

2,333 aversging 1,60« A morphologicsl distinotion between the infectious agent

of comtegious pustuler dermatitis of chmois (oarly pepillcmstosis) end the

" virus of contaglous pustuler dermatitis of sheep and gosts could not be made. ©

Consequently, through experimental investigetions {6) one san confirm the

identity of the virus of "papillmstosis®oof chsmols to bs the seme as that of

contagious pustulsr Carwititis of sheep end goris.

DISCUBSION
The method describad ty Peters and co-workers (2L) for the rapid, slectron
mioroscopic disgnosie of variols virus {fixstions osmium teiraxide snd pegative
staining: wranyl scotate) wre also spplied in the present investigations for the
datection of the £.”. virus of chamals and experimentsl animals. With theusranyl

sslt, one oonld Lind structures similar to thece first seen by Nagington and

Horne (18) later by Buttner, Oisss, Maller, »nd Peters (3) uoing phosphotungstic
acid (PTA).




STETTY

in viruses “hich had not previcusly been seen with the methods amployed (oseium

ment of electrons., Horeover, there develope an slact.ostatic lens through
which the electron besm is focussd in the ricro-region. Muller and Glese (35)

‘ancmslous contrast (16) was ne longer observed, since the slectrostatic chevge

' quartitiss. 1In the case of the E.C. virus, the different virus types observed ;

5w

The introduction of PTA negative staining by Brenner and Horne (2) in the

slectiron microscopic prepsrative technique led to the disclosure of sub-structures

fixation and shadowing). A explanation for the negative stzining wae given by
Muller and Meyerhoff (16) latér. According to them, in the casse of PTA negete

tive stsining, there is an electron charge of the micro-region causec Ly moves

believe that in the case of uranyl scetate negative staining, similar physical
conditions are displaysd. In repesting the studies of Miller and Meyerho?f
(16) with urenyl acetste, ws cbserved thst lstex balls negatively steined with
4%t oppear transparent urder the slectron microscops when they are not trested.
I8 a sarbon evapcration costing is employed as s carrier fiim, then the

is terminatad by the conduoting cerdon film, In Figure &, gross charge phencnens
sre recogrises after treatment of & virus ssaple ty ursnyl acetate nsgative
ataim_ng. Suck cherge phenomens are thus always observed when s large mmber of
viruses (a virus clusser) is used and a large quantity of uranyl scetate is
doposited. In the came of the Vacocinia virug, the substrate was not preserved

ty uranyl scetsts nogative staining as it has been described by other suthors l
(21, 22, 7). In the case of this virus, the exterior protein layer probebly ]
prohidites the penctration of urenyl scetste (with its ;I of 4.2) in suffictent

with PTA negetiwe staining could not be found sincs the pH of the uriwyl sslt
could not be shifted towarda meutrality with precipitstion. The values given
in the litersture (1, 38, 19, 3} for the eise &ad sxisl ratio of the B.C. virus
sre in aggreement witd cur imwestigations. The ddscrepencies ere provatly the i
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regult of the different peepstutive techniques employed by the various suthors.
In teble 1 is » summary of the mean values given in the literature for the
long and shart axes and the exial ratios. The vi“ues sre express in b

TABLE 3
Axia] ratic R
Investigator Length Mean Width Maan Ls¥W
Abdussslem (1) - 185-310 261.8 120-210 158,18 1.6 .
Nagington (17,18) 220-300 2731 150175 170,40 19
Knocke (11) 220-250 7 ca, 150 ? ?
Buttner (3) ? 300,0 ? 170,0 1.7
Geretl (chamals) 200-325 259,75 150-185 15k.62 1.68

The clinkéal disgnor~is of contegious pustulsr dermstitis of ahesp on the

basis of the characteristic clinical picture appeears to pose no par.icular

. difficulty, since in an animal stock, several animals with symptome of different
Fteres of the disease are certainly to be found. In the case of wild animals, on
the other hand, the diszgnosie. if necassary, csn be msde only with difficul.y.
As the virus identification, es menkioned, can by carried cut successiully under
the slectron nicroscops only in early stages of the disesse, one must employ
infectious materisls from experimantal animals or grow the virug in tissus
culiuiee whan dealing with old cases of the disease. The sudrequent identificstior

of the virus unler the slectron microscore is then guite easy.

In the paper presentsd, ths suthor has reparied on the electron ucrmopig
determinstion of the virus producing "papillomstosis® in the chamcis, Wo




mi;xﬂmologic difference was debéctable bstween this agent and the infsctious
egemt producing comtagicus pustu'ar dermatitis in sheep und goats. The
identity of both agents, slresdy preswmed on the basir of sxperimentsl results,
wag thus confirmed electron microscopically. The Eetigms cataglosmm virmi. wes

- o

prepared employing s ssturated sclution of uranyl scetste. By mesns of this
method, the surface structurw of the virus waz visuwalised. The phywical pro- %
requisites (negative stairdng) hevé-—beer discussed, o
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FIGURES

Tha Xercx copy of tho psper furuishied to the Translator was of such poor
quality that the figures contained in it could not be reproduced for uee in
this translsation, As @ resuit, the resder iz refarred %o the ariginzl journal
for ths slectron wicrogrard,
2_1%.5_0' rasl, Ecthyma contagiosun virus troestsd with vragl scetate, Xagnified

' X.

} ]

Figarc 2. Representation cf ultrs-structurs. R- round elemsntary bodies; ¥ -

envelope menmtrane., Magnified 80,000 X,
Figure 3. K.C. virus with conoentrited ares within., Magnified 80,000 X.
Figure L. Round E.C, Virus. Substructurs preserved poorly. Magmified 160,000 X.

re 5. Rotational ellipescidsl elemant ary body shadowsd with zold-pallacium.
[ ‘6 m.m x.

Tigurs 6. Virus clusier, strony chargs phenomencn st Mcro-region. Magnisied
» X.




